Context: The spreading of infectious diseases and the increase in the drug resistant among microbes has forced the researchers to synthesize biologically active nanoparticles. Improvement of eco-friendly procedure for the synthesis of nanoparticles is growing day by day in the field of nanobiotechnology. Objectives: In the present study we use the extract of green alga Botryococcus braunii for the synthesis of palladium and platinum nanoparticles and evaluation of their antimicrobial and antioxidant activity. Methods and Material: Green alga was collected from Udaisagar Lake Udaipur (Rajasthan, India) and isolated by serial dilution method and grown on Chu-13 nutrient medium. The characterization of alga synthesized palladium and platinum nanoparticles was carried out by using X-ray diffraction and scanning electron spectroscopy. The zone of inhibition was measured by agar well plate method and minimum inhibitory concentration was determined by agar dilution assay for antimicrobial activity. Antioxidant activity of nanoparticles was also studied by DPPH method. Results: Stable palladium and platinum nanoparticles were successfully produced by using green alga. XRD pattern 
INTRODUCTION
Green synthesis of metal nanoparticles has three qualifying characteristics as an envirosafe solvent system, particle-stabilizing capping agent and eco friendly reducing agents have been selected. 1 Biological synthesis using algae is one of the green approaches for synthesis of d-block metal nanoparticles. Algae are eukaryotes, photoautotroph, aquatic and oxygenic organisms. [2] [3] Algae have more u n c o r r e c t e d p r o o f information in their genetic material to encode various reducing stabilizing agent that mediates the biogenic synthesis of metal nanoparticles. Algae acquire energy from sunlight through photosynthesis and convert inorganic carbon into organic material for their growth. Since algae are sustainable bio-resources, they can be used largely in the greener synthesis of metal nanoparticles. 4 Biogenic synthesis is the alternate route for synthesizing biocompatible metal nanoparticles to other synthesis processes as chemical and physical. 5 It is the newest possible way of linking nanotechnology and biotechnology in the developing field of nanobiotechnology. 6 Transition metal nanoparticles were to be reckon as one of the important metallurgies in periodic elements because of biocompatibility greener approach, ecofriendly, adoptable nature and photo-synthesizing properties. 7 Many metal nanoparticles like Cu, Ag, Pt, Au, and Pd were used in different fields such as catalysts, labelling the biological substances, optoelectronics, photo thermal therapy and biological activities against microbes. In particular biogenic synthesis of palladium and platinum nanoparticles has fetched the attention of the researchers because it is cost effective, sustainable and eco friendly. Palladium and platinum nanoparticles are broadly used as heterogeneous and homogeneous catalyst, 8 drug carrier, as drug, used in many medical diagnoses without destructing the DNA structure, 9 in cancer treatment, used as nanocatalyst in environment remediation scavenging dye from textile industries, used in Suzuki coupling reactions, 10 also demonstrated antimicrobial activities, 11 and other discipline of biological sciences has been assessed. 12 There is a parallel increase in the use of methods for estimating the efficiency of such nanoparticles as antioxidants. 13, 14 One such method that is currently popular is based upon the use of the stable free radical diphenylpicrylhydrazyl (DPPH). 14 Our aim in present contribution was to synthesize and characterize palladium and platinum nanoparticles from aqueous extract of green alga Botryococcus braunii and to evaluate their antimicrobial potential against bacterial and fungal species and antioxidant efficacy. Our study can be considered as the first report for synthesis of palladium and platinum nanoparticles using green alga Botryococcus braunii.
Methods used in this work are elucidated and synthesized palladium and platinum nanoparticles were characterized by using different techniques including UV-visible u n c o r r e c t e d p r o o f spectroscopy, Fourier transform infrared spectroscopy, Scanning electron microscopy and X-ray diffraction.
MATERIAL AND METHODS

Chemicals and Test strains
Green alga Botryococcus braunii was collected from Udaisagar Lake, Udaipur (Rajasthan, India). The reagents agar-agar, palladium acetate and hexachloroplatinic acid (H2PtCl6) are of analytical grade and were purchased from Sigma Aldrich. 
Isolation and Culturing of alga Botryococcus braunii
Green alga was isolated by serial dilution method and grown on Chu-13 nutrient medium solidified by 1.5% agar-agar. Composition of Chu-13 medium: CaNO3 (0 .300g/l), MgSO4.7H2O (0.025g/l), CaCl2.2H2O (0.027g/l), K2HPO4 (0.010g/l), Ferric citrate (0.0035g/l), Citric acid (0.0035g/l), Na2CO3 (0.02g/l), Na2SiO3.5H2O (0.044g/l) and some micronutrients also added. 15 Algal colonies appearing after three weeks of incubation were isolated and inoculated into liquid medium. For Growth experiments algal species was grown for algal biomass in incubator at 27±1 
Preparation of algal extract
Grown algal biomass was centrifuged; shade dried and 5g of algal biomass was taken in 250 ml Erlenmeyer flask along with 100 ml of distilled water. Then the mixture was autoclaved for 15 min and filtered through Whatman No.1 filter paper.
The filtered extract was centrifuged and supernatant was used as reducing agent for preparing metal nanoparticles. Prepared algal extract was kept at Platinum nanoparticles: 90 ml, 1mM aqueous solution of hexachloroplatinic acid (H2PtCl6) was added with 10 ml algal extract in 250 ml Erlenmeyer flask at pH 6-7.
Mixture was put on magnetic stirrer at 95 º C temperature for 4h. Simultaneously, a positive control of hexachloroplatinic acid aqueous solution and algal extract and a negative control containing only hexachloroplatinic acid aqueous solution were maintained under same conditions. In positive control the initial light yellow solution turned to brown and finally black color, consistent with the formation of platinum nanoparticles but in negative control no any change was found. Synthesized platinum nanoparticles were separated from mixture by centrifugation for 30 min and then washed with deionised water. This process of centrifugation and washing was repeated three times and finally obtained platinum nanoparticles were oven dried at 58°C for 4h 11 .
Characterization of metal nanoparticles
The dried powders of metal nanoparticles were used for characterization as FTIR analyses were carried out on FTIR (Perkin-Elmer) in the range of 4000-450 cm 
Evaluation of Antimicrobial activity
Test microorganisms
The antimicrobial activity of platinum and palladium nanoparticles were studied 
Agar well plate method
Bacterial cultures were maintained in Petri plates containing nutrient agar (NA) medium at 37°C. Nutrient agar media was prepared containing 10g beef extract, 2g yeast extract, 5g peptone, 5g NaCl and 15g agar in 1L of distilled water. The fungus Fusarium oxysporum was maintained on potato dextrose agar at 25°C. The nutrient agar and PDA (potato dextrose agar) was autoclaved at 121°C at 15psi for 15min and poured on to sterile petri plates to a uniform depth of approximately 4mm. Once the media get solidified the culture was spread on to the petri plates with the help of L-spreader. With the sterilized 5mm cork borer, wells were introduced into the agar and 20 µl of both platinum and palladium was added into the wells. Untreated algal extract and salt of platinum and palladium was used as negative control. The plates were incubated at 37°C and 25°C overnight as per requirements. The experiments were carried out in triplicates. The antimicrobial activity was evaluated by measuring the size of clear zone around each well 18 .
Agar dilution method
The MIC of these nanoparticles was determined by agar dilution technique where the stocks of 50 mg/ml of the synthesized nanoparticles were resuspended in 10% These dilution plates were then incubated at 37°C, with a control plate having no any antimicrobial agent. After incubation the growth of the microbial isolates on the agar plate were observed. The least concentration of nanoparticles that prevents microbial growth was considered to be as MIC value of those nanoparticles against that microorganism 18, 19 .
DPPH radical scavenging activity
The free radical scavenging activity of all the extracts was evaluated by 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) according to the previously reported method by Where, A0 is the absorbance of the control reaction, and A1 is the absorbance in presence of all of the extract samples and reference. All the tests were performed in triplicates and the results were averaged.
RESULTS AND DISSCUSION
In this study, we have synthesized palladium and platinum nanoparticles by the use of extract of green algae Botryococcus braunii. Algal extract appears to be a potential source of reducing and stabilizing agent without using any chemical as reducing agent. The complete process of formation of metal nanoparticles was initially confirmed by visual observation showed in Fig.1. Figure 1a demonstrates the change in color from pale yellow to dark brown and in Figure 1b 
27, 28
Scanning electron microscopy (SEM)
The shape and size of both biogenically synthesized nanoparticles were elucidated with the help of Scanning electron microscopy (SEM) Fig.2a,b . Scanning electron microscopy showed the presence of cubical, spherical and truncated triangular shaped palladium and platinum nanoparticles were synthesized. 29, 30 The size distribution histogram shows that the average size of synthesized nanoparticles was 
X-ray diffraction
The synthesized metal nanoparticles were further evidenced by XRD measurements.
The XRD analysis of green synthesized palladium nanoparticles in Fig.3a showed major diffraction peaks at 2θ of 40.1°, 46.6°, 68.0°, which corresponds to (111), (200) and (220) planes of face-centred cubic structure of palladium nanoparticles (JCPDS no. 05-0681). The crystallite size of palladium nanoparticles was calculated from (111) plane of fcc palladium using Scherrer's equation. The crystallite size of synthesized palladium nanoparticles is calculated to be around 5 nm. 32, 33 Furthermore in Fig.3b 
Antimicrobial activity of synthesized palladium and platinum nanoparticles
Revived bacterial strains were maintained on nutrient agar medium as shown in Fig.4 and the fungal strains maintained on potato dextrose agar is also shown. PtNps and PdNps at 400µg/ml concentration showed maximum zone of inhibition against test strains. significant activity. Antimicrobial activity of nanoparticles was considered to be good if its MIC was less than 100 µg/ml, moderate if MIC was from 100 to 500 µg/ml and poor over 500 µg/ml in Table 2 40, 41, 4
. 
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Antioxidant activity
The antioxidant potential of the green synthesized palladium and platinum nanoparticles were evaluated by quantifying the DPPH free radical scavenging activity Fig.8 and Table. 3. In the presence of nanoparticles, the color of the DPPH 
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